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A B S T R A C T
Objective: The transmission of overweight from one generation to the next is well established, however little is
known about what psychosocial factors may protect against this familial risk. The aim of this study was to
examine whether optimism plays a role in the intergenerational transmission of obesity.
Methods: Our sample included 1043 participants from the prospective Cardiovascular Risk in Young FINNS
Study. Optimism was measured in early adulthood (2001) when the cohort was aged 24–39 years. BMI was
measured in 2001 (baseline) and 2012 when they were aged 35–50 years. Parental BMI was measured in 1980.
Hierarchical linear regression and logistic regression were used to examine the association between optimism
and future BMI/obesity, and whether an interaction existed between optimism and parental BMI when pre-
dicting BMI/obesity 11 years later.
Results: High optimism in young adulthood demonstrated a negative relationship with high BMI in mid-adult-
hood, but only in women (β=−0.127, p = 0.001). The optimism ×maternal BMI interaction term was a
significant predictor of future BMI in women (β =−0.588, p = 0.036). The logistic regression results con-
firmed that high optimism predicted reduced obesity in women (OR = 0.68, 95% CI, 0.55–0.86), however the
optimism × maternal obesity interaction term was not a significant predictor (OR = 0.50, 95% CI, 0.10–2.48).
Conclusions: Our findings supported our hypothesis that high optimism mitigated the intergenerational trans-
mission of high BMI, but only in women. These findings also provided evidence that positive psychosocial factors
such as optimism are associated with long-term protective effects on BMI in women.
1. Introduction
Parental overweight and obesity are well-known risk factors for off-
spring obesity, yet few studies have examined protective psychosocial
factors that may mitigate the spread of obesity from one generation to the
next. Psychosocial factors which are likely implicated in the intergenera-
tional transmission of overweight include childhood socioeconomic status
(SES), depression, psychosocial stress, and social support [1–4]. Another
protective psychosocial factor, which may play a similar role, is optimism,
generally defined as having a positive outlook about the future [5].
Optimism has shown to positively associate with a healthy diet and
a low body mass index (BMI) in a population-based study of young
adults [6], and with healthy behaviours including increased physical
activity and eating a healthier diet in elderly men [7]. Another study
found that in a cohort of middle-aged adults, optimism was associated
with a healthier lipid profile, mediated partly by health behaviours
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such as diet as well as BMI [8]. Despite emerging research assessing the
impact of optimism on BMI and weight gain, research examining op-
timism in the context of the intergenerational transmission of obesity is
lacking.
Boehm and Kubzansky [9] recently developed a model to explain
the association between positive psychological factors (including opti-
mism) and physical health. The model suggests that the association
between positive psychological wellbeing and cardiovascular disease is
mediated by restorative processes, which help to buffer against ill
health (e.g. eating a healthy diet), as well as by the absence of dete-
riorative processes that negatively affect health (e.g. smoking). These
restorative and deteriorative processes include health behaviours as
well as biological functions (e.g. inflammation or cholesterol).
In line with this model, we wanted to explore whether optimism
buffers against the familial transmission of high BMI. Using data from
the Cardiovascular Risk in Young Finns Study (Young Finns Study), a
prospective study design initiated 37 years ago; we examined whether:
[1] optimism in young adulthood predicts BMI in mid-adulthood, and
[2] optimism interacts with parental BMI to mitigate the intergenera-
tional transmission of high BMI.
2. Methods
The Young Finns Study is a prospective cohort study initiated in
1980 to examine cardiovascular risk factors in a randomly selected
cohort of 3596 Finnish children aged 3–18 years old (see Raitakari
et al.) [10]. The current study included an analytic sample of 1043
participants with no missing data on key variables: parental BMI, par-
ental socioeconomic status, BMI in adulthood, and optimism in adult-
hood. Participants provided written informed consent and the study
was approved by the ethics committees of the participating universities.
Optimism was measured in 2001 when participants were 24–39 years,
using the Life Orientation Test-Revised [11,12], a self-report questionnaire
that measures positive expectancies about the future. The questionnaire
has six items of which three are worded positively and three negatively.
Items are rated on a 5-point Likert scale (0 = not at all and 4= very much
so). The score can range from 0 to 24 (whereby the negative items are
reversed scored), so that a high score represents high optimism. The scale
demonstrates good validity and reliability [12]. In the present sample, the
Cronbach alpha was α=0.78.
BMI was measured both in 2001 (to adjust for baseline BMI) as well
as in 2012 when participants were aged 35–50 years. Weight and height
were measured by trained staff. BMI was calculated with the formula:
BMI = weight (kg)/[height (m)]2. Maternal and paternal height and
weight were assessed using self-report questionnaires in 1980 and
parental BMI was calculated using the above formula.
Parental occupation was assessed with self-report questionnaires in
1980. Parental occupation was coded according to the categories used
by the Central Statistical Office of Finland from 1 to 3 (1 = manual,
2 = lower non-manual, 3 = upper non-manual) and were used as a
proxy of SES.
2.1. Statistical analyses
After conducting attrition analyses, we used hierarchical regression
to examine the association between parental BMI (maternal and pa-
ternal separately) and BMI in the cohort in mid-adulthood, with all
models adjusted for age and parental SES (Model 1). We then sequen-
tially adjusted for optimism (Model 2) and the interaction term between
maternal BMI and optimism, and paternal BMI and optimism (Model 3).
In our supplementary analysis we also adjusted for BMI at baseline
(measured at the same time as optimism in 2001), in order to examine
the direction of the relationship between optimism and BMI. All con-
tinuous variables were standardized (Mean = 0, SD = 1). Due to the
significant interaction between optimism and sex (p = 0.033) when
predicting BMI in 2012, we separated all the analyses by sex. We
repeated the main analyses using logistic regression, with a binary
dependent variable (BMI > 30). We used odds ratios (ORs) with 95%
confidence intervals (CI) to examine how the odds of being obese in
adulthood were associated with parental obesity at baseline, and ad-
justed for the above covariates. Lastly, in order to visualize the condi-
tional effect of parental BMI on BMI in mid-adulthood at low (−1 SD
from mean), medium (mean) and high levels (+1 SD from mean) of
optimism, we used a simple slopes analysis using the PROCESS macro
[13]. All the analyses were performed using SPSS [23].
3. Results
Attrition analyses showed that participants in the analytic sample
had higher optimism (p < 0.001, Cohen's d = 0.18) as well as lower
adulthood BMI (p = 0.013, Cohen's d = 0.11) and baseline BMI mea-
sured in 2001 (p = 0.003, Cohen's d = 0.12), compared to participants
from the broader sample. There were no differences in maternal BMI
(p = 0.265, Cohen's d = 0.04) or paternal BMI (p = 0.997, Cohen's
d = 0.00). The parents from the analytic sample were also more likely
to have a higher SES (p < 0.001).
Out of the 1043 participants, 645 were women (61.8%). Average
BMI for women in adulthood was 25.9 kg/m2 (± 5.3), out of which
125 had a BMI > 30. Average BMI for men in adulthood was 26.6 kg/
m2 (± 4.2), and 77 had a BMI> 30. Mean optimism in adulthood was
17.5 (± 3.7) for women and 17.2 (± 3.8) for men. The cohort's mo-
thers' mean BMI was 24 kg/m2 (± 3.7), out of which 70 had a
BMI> 30 at baseline. The fathers' BMI was 25.5 kg/m2 (± 3.0) and 85
had a BMI > 30. Parental SES was grouped as low (n = 259, 24.8%),
medium (n = 634, 60.8%), and high (n = 150, 14.4%).
Due to the significant sex × optimism interaction term (p = 0.033)
when predicting BMI in 2012, the following analyses were separated by
sex. In the regression models, high optimism in young adulthood de-
monstrated a negative relationship with high BMI in mid-adulthood,
but only in women (β = −0.127, p = 0.001, Table 1). Optimism was
not a significant predictor of future BMI in men (β = −0.017,
p = 0.728), therefore the results focus on women. Maternal BMI was
positively associated with BMI in mid-adulthood across all models. Only
the maternal (not the paternal) BMI × optimism interaction term was
significant in predicting BMI in 2012 (β = −0.588, p = 0.036 versus
β = −0.148, p = 0.676). Once we adjusted for the maternal
BMI × optimism interaction term, optimism was no longer a significant
predictor of BMI in women (β = 0.503, p = 0.180), indicating mod-
eration.
The simple slopes analysis confirmed these results, and indicated
that low optimism in young adulthood increased the risk of having a
high BMI if the mother had a high BMI (Fig. 1). As a supplementary
analysis (see Supplementary Table 1), we also repeated the linear re-
gression analysis (Models 1–3) and adjusted for BMI at baseline (mea-
sured in 2001), in order to examine the temporal relationship between
optimism and BMI in women. Optimism remained a significant pre-
dictor of BMI in 2012, even after adjusting for baseline BMI
(β = −0.068, p = 0.001). However, the interaction between maternal
BMI and optimism was no longer a predictor of BMI in 2012
(β = −0.048, p = 0.755).
Lastly, the logistic regression also found that high optimism pre-
dicted reduced future obesity in women but not men (OR = 0.68, 95%
CI, 0.55–0.86, p = 0.001 compared to OR = 0.98, 95% CI, 0.75–1.29,
p = 0.947, see Supplementary Table 2). However, the interaction term
between optimism × maternal obesity was not a significant predictor
of obesity in women (OR = 0.50, 95% CI, 0.10–2.48, p = 0.396).
4. Discussion
To our knowledge, this is the first study to demonstrate the protective
effects of high optimism in the intergenerational transmission of high BMI,
thereby also adding to the literature on positive psychological factors and
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health outcomes [9]. Another novel finding was that optimismwas related
to change in BMI over time, with the supplementary analysis (where we
adjusted for baseline BMI) suggesting that high optimism is driving low
BMI. Both of these findings were only significant in women. Although our
main results demonstrated that optimism in young adulthood interacts
with parental BMI to moderate the intergenerational transmission of high
BMI, when we adjusted for baseline BMI, this interaction was no longer
significant. This seems to suggest that perhaps instead of preventing the
growth of high BMI, high optimism may prevent initially high levels of
BMI in women with high maternal BMI.
As we did not set out to test possible mechanisms for the protective
effect of high optimism, we can only speculate on the reasons why high
optimism in women seems to be protecting against future weight gain.
High optimism has been linked to protective health behaviours, sug-
gesting that optimistic people may be more likely to adopt and maintain
healthy behaviours [14,15]. Another possible pathway between high
optimism and a healthier BMI is that optimism may protect against
psychosocial stress, which has been associated with long-term weight
gain and increased central adiposity [16,17].
It was unexpected that optimism did not independently predict future
weight gain in men. The literature on sex-specific effects of protective
psychosocial factors, such as optimism, on health outcomes is scarce.
However, other studies have found that maladaptive psychosocial factors
such as stress can have sex-specific effects on health outcomes including
BMI and Type 2 diabetes [18,19]. One possibility for the sex-specific
outcomes in our study could be that having a positive outlook has a
stronger association with certain health behaviours that protect against
weight gain in women compared to men. Previous studies have found that
low mood and psychological distress was associated with different health
behaviours in men and women, including poor dietary behaviours and
lack of exercise in women [20,21]. Alternatively, perhaps optimism pro-
tects women more than men against chronic psychosocial stress and its
impact on health, for which women may be more vulnerable [22], and
which may exacerbate weight gain [17].
Strengths of our study include a longitudinal design that allowed us
to examine the association between optimism and BMI 11 years later.
The cohort is also unique in that we have data from two generations,
allowing us to investigate intergenerational phenomena. Limitations
include a relatively homogenous population, self-reported parental
BMI, and attrition over the more than three decades; however, it has not
been significant enough to bias findings [23,24]. Lastly, we only mea-
sured optimism at one time point, making it difficult to rule out that
optimism did not change during the follow-up period. However, opti-
mism is generally seen as a stable trait [5], with approximately 25% of
optimism thought to be due to genetic factors [25].
In summary, our results suggest that high optimism protects against
high BMI in women over time, and that high optimism moderates the
intergenerational transmission of BMI in women. The temporal nature
of the latter relationship warrants further investigation. Our findings
are consistent with emerging evidence suggesting that positive psy-
chosocial factors, both in childhood and in adulthood, are associated
with long-term protective effects on metabolic functioning [26,27].
Funding sources
The Young Finns Study has been financially supported by the Academy
of Finland: grants 286284, 134309 (Eye), 126925, 121584, 124282,
129378 (Salve), 117787 (Gendi), and 41071 (Skidi); the Social Insurance
Institution of Finland; Competitive State Research Financing of the Expert
Responsibility area of Kuopio, Tampere and Turku University Hospitals
(grant X51001); Juho Vainio Foundation; Paavo Nurmi Foundation; Finnish
Foundation for Cardiovascular Research; Finnish Cultural Foundation;
Tampere Tuberculosis Foundation; Emil Aaltonen Foundation; Yrjö
Jahnsson Foundation; Signe and Ane Gyllenberg Foundation; and Diabetes
Research Foundation of Finnish Diabetes Association.
Conflict of interest
The authors have no potential conflicts of interest to disclose. The
authors have no financial relationships relevant to this article to dis-
close.
Table 1
Results from hierarchical multivariable regression analyses with beta coefficients of BMI in mid-adulthood (2012) for women in the Cardiovascular Risk in Young Finns Study (N = 645).







Age 0.027 (p = 0.471) 0.038 (p = 0.316) 0.031 (p = 0.405)
Maternal BMI kg/m2 (1980) 0.226 (p < 0.001) 0.219 (p < 0.001) 0.565 (p= 0.001)
Paternal BMI kg/m2 (1980) 0.222 (p < 0.001) 0.212 (p < 0.001) 0.291 (p = 0.102)
Parental occupational status (Low) Reference Reference Reference
Parental occupational status (Medium) 0.152 (p < 0.001) 0.136 (p= 0.002) 0.143 (p= 0.001)
Parental occupational status (High) 0.078 (p = 0.067) 0.059 (p = 0.164) 0.066 (p = 0.123)
Optimism (2001) −0.127 (p= 0.001) 0.503 (p = 0.180)
Maternal BMI × optimism −0.588 (p= 0.036)
Paternal BMI × optimism −0.148 (p = 0.676)
Change in R2 0.006 (p = 0.087)
The bold values are significant at p < 0.05. BMI = Body Mass Index.
a Standardized beta coefficients.
Fig. 1. The relation between maternal BMI and BMI in mid-adulthood (2012) at low
(p < 0.001), medium (p < 0.001) and high (p = 0.014) levels of optimism in women
from the Cardiovascular Risk in Young Finns Study (n = 645).
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